Investigation of the complexation between cyclodextrins and medetomidine enantiomers by capillary electrophoresis, NMR spectroscopy and molecular modeling.
The migration order of the enantiomers of medetomidine in the presence of cyclodextrins studied by capillary electrophoresis in phosphate buffer, pH 2.5, depended on the cavity size and the substitution pattern of the cyclodextrins. Opposite migration order was observed in the presence of β-cyclodextrin (β-CD) and γ-cyclodextrin (γ-CD) as well as randomly sulfated β-CD (S-β-CD) and heptakis(6-O-sulfo)-β-CD (HS-β-CD). This could be rationalized by the fact that dexmedetomidine formed more stable complexes with β-CD and S-β-CD, while levomedetomidine interacted stronger with γ-CD and HS-β-CD. The structure of the complexes was derived from rotating frame nuclear Overhauser (ROESY) experiments for β-CD, γ-CD and HS-β-CD. In the case of the native CDs, the phenyl ring of medetomidine entered the cavity through the wider secondary rim of the CDs, whereas the protonated imidazole ring was positioned inside the CD cavity interacting with the sulfate groups of HS-β-CD. Furthermore, molecular dynamics calculations also suggested opposite affinities of the medetomidine enantiomers toward β-CD and γ-CD.